Under the influence of an electric field a gas whose molecules have a permanent electric moment and in addition can have a further moment induced in them by deformation becomes polarized in the direction of the field, the amount of polarization per unit volume being' 3 e-1 P = -3 F = N, cosO + NaF.
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Here e is the dielectric constant of the gas, F the strength of the applied field, N the number of molecules in unit volumes, ,u the permanent electric moment of a molecule, and a the coefficient of induced polarization of a molecule; cos 0 is the average value of cos 0 for all molecules in the gas, and cos 6 is the time-average of cos 0 for one molecule in a given state of motion, 0 being the angle between the dipole axis and the lines of force of the applied field.
On In order to apply the results of the theory in the interpretation of the experimental measurements on hydrogen chloride, made by Zahn,6 it is necessary to know e for this substance. Czerny5 gives for k2 the value 10.397, which leads to a value of 14.90 for e. It is found that Zahn's experimental results conform reasonably well with the theoretical curve corresponding to a value of 0.3316 X 10-18 c.g.s.u. for ,u and 0.00077 for 47rNoa, with No the number of molecules per cc. at standard conditions. These values differ considerably from those obtained from the same data with the classical theory, 1.034 X 10-18 and 0.00104.
The experimental points, which surprisingly enough lie very close to a curve of the type required by the classical theory, show deviations as large as 2% from the best quantum theory curve. Nevertheless it is not easy to reject the straight-forward and well-grounded quantum theory calculations given in this paper; possibly the discrepancies can be attributed to errors in the experimental measurements. Further measurements testing this point are needed.
The quantum theory value for 47rNoa is confirmed by independent evidence; for it conforms with Maxwell's relation 4irNoa = n-1, in which no is the index of refraction of the gas at standard conditions for light of frequency far from any frequency characteristic of the molecule. It is known that n as determined with light of ordinary wave-length is larger than no; hence the observed value 0.000888 for n2 -1 for hydrogen chloride with the sodium D-lines cannot be reconciled with the classical value 0.00104 for 47rNoa, but supports the quantum theory value 0.00077.
Similar calculations for hydrogen bromide lead to the values 0.252 X 101-8 for ,u and 0.00102 for 4irNoa. The data for hydrogen iodide are inaccurate because of dissociation, and cannot be used.
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The electric moment found for hydrogen chloride is equal to that of a dipole composed of a proton and an electron 0.0694 A apart; for hydrogen bromide the equivalent distance is 0.0528 A.
A more extensive account of these calculations will be presented to the Physical Review for publication.
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